Polymethyl methacrylate PMMA a b s t r a c t Asymptomatic polymethyl methacrylate cardiac embolism is an uncommon complication of kyphoplasty. We report a case of a 56-year-old female with an incidentally noted radiopaque foreign body in the right ventricular cavity on chest x-ray following kyphoplasty.
The patient is a 56-year-old female with a history of renal and / pancreas transplant 10 years prior complicated by posttransplant lymphoproliferative disease treated with multiple chemotherapeutics, admitted with 1 week of fever, fatigue, and malaise. She denied cough, dyspnea, and chest pain. She was diagnosed through imaging and bronchoalveolar lavage with cytomegalovirus (CMV) pneumonitis, and subsequently treated for this.
Incidentally, a radiopaque foreign body was noted in the right ventricular cavity on her initial chest radiograph ( Figs. 1 and 2 ) and chest computed tomography (CT) ( Fig. 3,4 ) . Relevant history included L4 kyphoplasty for vertebral compres- * Corresponding author. sion fracture 3 months prior to presentation, and port placement for chemotherapy 9 months prior to presentation. She had a normal chest radiograph 6 months ago.
Subsequent lumbar spine radiographs demonstrated cement in the left paravertebral vein ( Figs. 5 and 6 ). The diameter and length of the foreign body in the right ventricle correlated with the caliber and length of polymethyl methacrylate (PMMA) in the left paravertebral vein, providing further evidence that the foreign body noted in the right ventricle was PMMA embolism.
The patient had no specific symptoms related to the PMMA cement embolism. Transthoracic echocardiogram did not show any functional deficits due to the cement embolism. 
Discussion
The chest radiograph and chest CT inform the differential diagnosis. On the PA film, a faint radiodensity is visible at or slightly below the expected location of the mitral valve. However, on the lateral film, the radiopaque object is noted anteriorly in the projection of the right ventricular cavity and proximal pulmonary outflow tract. The chest CT confirms that the foreign body is in the right ventricle extending onto the proximal pulmonary outflow tract. In a patient with a new right ventricle foreign body and history of kyphoplasty, PMMA cardiac embolus must be considered in the differential; however, with the history of port placement for chemotherapy, a sheared guide wire tip or catheter fragment embolism [1, 2] must be excluded by careful evaluation of current and prior imaging studies.
The radiopacity and caliber of the foreign body can help differentiate retained iatrogenic devices from PMMA. The foreign body in this patient was only 373 Hounsfield Units. This further differentiates PMMA cement embolism from other foreign bodies such as metallic guide wires, which are more radiodense. Metallic guide wires are readily visible on chest radiographs and fluoroscopy with diameter ranging from 0.018 inch to 0.035 inch(0.5-0.9 mm). Intravascular loss of a guide wire or breakage of a guide wire may occur [3] . Wire fragments may loop in the right atrium or less commonly extend into the right ventricle or a pulmonary artery. Retained or fragmented wire, or disconnected or fragmented catheter can be easily mistaken for an intentional iatrogenic device in the axial plane.
The diagnosis of PMMA cardiac embolus is further supported by lumbar spine radiography. As noted above, in our patient, Figure 6 notes cement in the left paravertebral vein consistent with PMMA.
Cement extravasation can occur after both kyphoplasty and vertebroplasty, and is reported to be more common after vertebroplasty [4] . Despite the prevalence of extravasation, patient presentation can range from asymptomatic to cardiac tamponade or perforation. Leakage of PMMA into the vasculature during vertebroplasty is common, and up to 26.9% of vertebroplasties result in pulmonary embolism [5] . Cardiac embolism of PMMA is less commonly reported in the literature and the incidence remains unknown. Our noncontrast imaging studies were not sufficient to rule out thrombotic pulmonary embolism, but the patient had no signs or symptoms of PE and no evidence of PMMA pulmonary emboli.
Management of patients with cement embolism remains controversial, with a limited evidence base. Asymptomatic patients may be managed conservatively, though percutaneous or surgical retrieval of the PMMA has been attempted. Risks of not intervening include pulmonary embolization, right ventricular dysfunction, infection, and thrombosis [6, 7] . However, definitive management with removal may be complicated if the PMMA is adherent to the ventricle wall [8] . If the patient is managed conservatively, anticoagulation should be considered as PMMA is thought to be thrombogenic.
Though PMMA cardiac embolism is an uncommon complication of kyphoplasty, this diagnosis must be considered in appropriate patients with foreign objects and history of kyphoplasty. History and thorough evaluation of thoracic imaging are necessary to establish this diagnosis.
